Educational outreach programs have the potential to increase the occurrence of private well testing and maintenance behaviors, but are not always able to successfully engage the intended audience and overcome their barriers to change. We conducted a review of literature regarding behavior change and risk communication to identify common barriers to private well stewardship and motivational strategies to encourage change, as well as best practices for communicating with well
INTRODUCTION
Private well owners are solely responsible for the care and maintenance of their own wells, yet few of them choose to test their well water (Pyrch ; Hexemer et al. ) .
Well owners give a wide variety of reasons for not performing stewardship activities, and educational efforts are not always able to successfully overcome those reasons so that testing increases (Imgrund et al. ) . Coordinators of private well outreach programs could greatly benefit from having a better understanding of how to effectively engage well owners and encourage them to test their well regularly.
To investigate the approaches used by private well outreach programs, we conducted a survey of outreach program staff and collected information regarding the methods that have been most successful at engaging and influencing well owners. As an extension of this effort, we also conducted a review of behavior change and communication health literature to identify approaches that have been utilized to reach individuals and influence behavior.
Outreach programs that seek to influence human behavior have been designed to address a variety of audiences using a wide selection of strategies. Many of these programs have successfully changed behaviors, while others have failed to engage their audience and yielded few to no positive results. These results, whether positive or negative, provide educators with valuable information for creating or modifying their own outreach programs. Outreach specifically designed to address well owners presents a unique set of challenges. Private well owners are a diverse group of individuals that come from many backgrounds, and for this reason there is no 'one size fits all' approach to educating them about the risks they possibly face from drinking untested groundwater. Because of the nature of groundwater, private well owners living in different parts of the country, or even on opposite sides of town, might have different threats to the quality of their drinking water and will require different approaches to adequately educate them about the risk to their well.
To investigate the various characteristics of successful public outreach programs, we conducted a literature review to identify barriers to and motivations for behavior change, as well as risk communication best practices as they relate to private well owner outreach and education. Results from a broad selection of fields were evaluated to identify approaches that would specifically benefit outreach to private well owners, but these findings should also be effective for a variety of audiences and health applications.
It is important to acknowledge that educators have their own barriers to overcome when conducting outreach, both separate from and in addition to the well owner barriers discussed in this paper. Limited funding for face-to-face programs, other cost restrictions, shifting program priorities, and loss of trained staff will all affect the educators' ability to implement the approaches provided here. We mention this for completeness, but realize that a separate paper is needed to adequately address the unique challenges and potential solutions educators are facing and will not attempt to examine the issue in this paper.
METHOD FOR SELECTING PAPERS
Published documents for this review were retrieved from several online scientific journal databases using a large combination of search terms concerning private wells, behavior change, and effective communication (Table 1) . Additional related studies were identified by searching the reference sections of papers obtained during the preliminary online search, resulting in an initial compilation of over 300 documents.
From this list, documents were selected based on subject matter and strength of studies, and were required to present information relevant to behavior change or risk communication. The final selection of documents draws information from many fields of study and discusses numerous communication best practices as well as factors influencing individual behaviors. Although this literature review is not exhaustive, we attempted to select the most pertinent studies on each topic in order to develop a pool of resources that are informative and provide a considerable depth and breadth of ideas and concepts. Because the focus was on identifying barriers, motivations, and best practices, when multiple papers provided similar data, only one or two of those papers were cataloged and included.
CLASSIFICATION OF INFORMATION
Our literature review focused on three main categories: barriers to behavior change, motivations to change behavior, and risk communication best practices. Topics were arranged into subcategories within each category based on the similarity of their subject matter, specifically relating to the manner in which the topic addresses personal behavioral decisions or the process of risk communication (Table 2) .
Topics in the motivation and barrier categories were assigned to the same four subcategories: (1) knowledge and information, (2) risk perception, (3) convenience/inconvenience, and (4) personal and social. Subcategories were determined based on how the topics address behaviors and behavior change. For example, the knowledge and information subcategories relate to an individual's overall grasp of complete and correct information, or lack thereof.
The other subcategories were determined in a similar manner, based on the distinct behavioral responses within each topic.
Topics in the risk communication category were organized based on their role in the risk communication process. A total of three subcategories were developed that must be considered to facilitate proper communication efforts: understanding the audience, methods of creating and disseminating messages, and best practices for planning 
BARRIERS TO BEHAVIOR CHANGE
To succeed, outreach programs should identify and address specific barriers that impede private well testing and stewardship. Programs should be designed to directly reduce the main barriers to change so that adoption of new behaviors is more likely to occur (Figure 1 ) (Hexemer et al. ) . The correct identification of barriers to behavior change within the target audience will allow educators to more effectively engage the audience and teach new con-
are not able to connect with the audience and reduce barriers to change will not be successful at implementing changes in well owner attitudes toward testing and stewardship.
Knowledge and information barriers
One of the primary barriers to behavior change is an individual's knowledge or lack of knowledge regarding a given topic or behavior. Knowledge plays a large role in shaping behavior, as individuals who do not understand the necessity for behavior change will likely not understand the Conditions that exist in close proximity to an individual will often influence their perception of a given risk because risks that are nearby seem more relevant, while risks that occur at a distance are less threatening. For private well owners, the quality of water at a neighbor's house will influ- , ). Past encounters in which an individual was not harmed or was informed that they were not at risk will decrease their perception of risk, which in turn will decrease the likelihood that they will be motivated to adopt more protective behaviors (Jones et al. ) .
Barriers of inconvenience
Inconvenience is a very common reason given by well owners for why they do not test their well more regularly . This is especially problematic when it requires well owners to take time away from their job and make a special trip to the testing laboratory.
Residents of rural communities who live a long distance from testing locations are greatly impacted by this barrier (Jones et al. ) , and the unique constraints they face will be discussed later. In order to maximize adoption of good stewardship practices, outreach efforts must strive to reduce any inconveniences associated with the new beha- 
STRATEGIES TO MOTIVATE BEHAVIOR CHANGE
Once the barriers to change have been identified, educators must decide which motivational strategies will be most effec- While education is certainly a good place to start, it will not always be able to reach the intended audience on its own. Outreach programs that only provide information are much less likely to succeed at changing behavior than programs that utilize multiple approaches to engage well owners (Briscoe & Aboud  
RISK COMMUNICATION BEST PRACTICES FOR ENGAGING WELL OWNERS
An effective communicator must be honest, knowledgeable, interesting, and available to their audience. Communication with the public will play a large role in shaping their attitude towards a given risk, and will help ensure that they know how to protect themselves from harm (USHHS ). A firm understanding of the principles of effective communication determines whether educators are able to engage their audiences, and is essential to the success of any outreach program.
Understand your audience
Communicators that is angry and one that is worried will require different messages that address different issues (USHHS ).
Understanding the audience is especially important when reaching out to populations with special circumstances, such as federally recognized tribes, religious communities, or other unique populations. These audiences can be difficult to reach and will often require a specific approach that is tailored to account for their customs, such as obtaining approval from community leaders (Janoske et al. ).
Outreach programs should relate message content and recommended actions to local conditions to deliver relevant messages that resonate with well owners, as the most effective messages will be those developed with a particular audience in mind (Bier ; Wilson ; Kreps & Neuhauser ).
Additionally, identification of audience characteristics will inform communicators which media are most appropriate for distribution of messages. Different age groups prefer different media outlets, such as print-based media or the internet, and information that is released using multiple outlets representative of different demographic groups has a greater chance of reaching more people (Fitzgibbon et al.
; Fitzpatrick-Lewis et al. ). Distributing messages
through channels that are familiar to the audience will greatly increase message acceptance, as people are typically more willing to accept messages that come from a trusted source (Jacob et al. ) . When reaching out to rural well owners, it may be necessary to distribute information using specific channels that serve the rural areas where they live, such as small, local newspapers ( Jones et al. ; Bettinger ) . This will help ensure that the message is reaching its intended audience.
Methods of creating and disseminating messages
Upon gaining an understanding of audience characteristics, 
IMPLICATIONS FOR PRIVATE WELL OUTREACH PROGRAMS
There are multiple motivations and barriers to behavior change as well as communication best practices that can be utilized to strengthen private well outreach campaigns.
Perhaps the most significant takeaway message from published studies is that there is no single approach to changing behavior that will be appropriate for every audi- These key points, understanding the audience and utilizing multiple strategies, are especially important for addressing private well owners. Since well owners represent a diverse group of people, educators must be sure that the programs they offer are relevant to the specific audience in question and address the issues they are concerned about.
Increasing well owner participation in outreach programs will require educators to conduct groundwork within target communities and rural areas so they are able to identify the factors that will truly engage this group of well owners. Programs that have been engaged in an area for an extended period of time will be both familiar with their characteristics and more trusted by the target audience, which will improve the likelihood that individuals will attend educational sessions and follow recommendations.
New outreach programs that are unfamiliar with their audience should seek to partner with organizations or other programs that have a presence in the community so they are able to tap into the existing knowledge about the audience. In short, the secret to success for any given outreach program lies in the coordinators' ability to use all of the tools at their disposal to tailor their program to each audience they address. This will begin with broad steps, such as building partnerships and learning about the audience, and will transition into smaller, more detailed decisions, such as selecting the specific motivations that will overcome the most significant barriers to change.
IT DOES NOT END HERE
This paper outlines a process that will help outreach educa- 
